Aorto-hepatic bypass graft for repair of an inferior pancreatico-duodenal artery aneurysm associated with coeliac axis occlusion: A case report  by Hughes, Tom et al.
A
p
o
T
D
2
a
A
R
R
2
A
A
K
C
I
a
C
C
1
v
a
t
[
l
a
t
h
a
(
j
(
h
2
cCASE  REPORT  –  OPEN  ACCESS
International Journal of Surgery Case Reports 28 (2016) 131–134
Contents lists available at ScienceDirect
International  Journal  of  Surgery  Case  Reports
journa l h omepage: www.caserepor ts .com
orto-hepatic  bypass  graft  for  repair  of  an  inferior
ancreatico-duodenal  artery  aneurysm  associated  with  coeliac  axis
cclusion:  A  case  report
om  Hughes ∗, Nikolaos  A.  Chatzizacharias,  James  Richards,  Simon  Harper
epartment of Hepatobilliary and Pancreatic Surgery, Addenbrooke’s Hospital, Cambridge University Hospitals NHS Foundation Trust, Cambridge, CB2
QQ,  UK
 r  t  i  c  l  e  i  n  f  o
rticle history:
eceived 25 June 2016
eceived in revised form
1 September 2016
ccepted 22 September 2016
vailable online 26 September 2016
eywords:
ase report
nferior pancreatico-duodenal artery
neurysm
oeliac artery stenosis
oeliac artery occlusion
a  b  s  t r  a  c  t
INTRODUCTION:  Inferior  pancreatico-duodenal  artery  (IPDA)  aneurysms  are  very rare  and  commonly
associated  with coeliac  axis  stenosis  or occlusion  due  to atherosclerosis,  thrombosis  or median  arcuate
ligament  syndrome.  We  present  a case of  a surgical  repair of  an  IPDA  aneurysm  with the  use of a  supra-
coeliac  aorto-hepatic  bypass  with  a polytetraﬂuoroethylene  (PTFE)  graft,  following  a failed  initial  attempt
at an endovascular  repair.
PRESENTATION:  A 75 year  old  female,  who  was  under  investigation  for night  sweats,  was referred  to  our
team with an  incidental  ﬁnding  of  a 19  mm  fusiform  IPDA  aneurysm.  Initial  attempt  at  endovascular
coiling  of  the  aneurysm  was  unsuccessful.  Elective  surgical  repair  involved  excision  of  the  aneurysm  and
to restore  arterial  inﬂow  to the  hepatic  artery,  a PTFE  bypass  graft  was  used  from  the  supra-coeliac  aorta
to the  hepatic  artery.  The  patient  was  well  2 months  following  the procedure  with  a  patent  graft  shown
on  contrast  enhanced  computer  tomography  (ceCT).
DISCUSSION:  Management  options  for  IPDA  aneurysms  include  radiologically  guided  endovascular
approach  or  surgical  repair.  Given  the  high  mortality  of greater  than  50%  with  ruptured  aneurysms
intervention  is  indicated  in all  detected  cases.
CONCLUSION:  Surgical  excision  with bypass  grafting  from  the  supra-coeliac  aorta,  as  reported  by our
team, represents  a satisfactory  management  option  in  patients  where  interventional  approaches  have
failed or are  not  appropriate.
Crown  Copyright  ©  2016  Published  by Elsevier  Ltd  on behalf  of  IJS  Publishing  Group  Ltd. This is  an
open  access  article  under  the CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/. Introduction
Inferior pancreatico-duodenal artery (IPDA) aneurysms are rare
isceral aneurysms that most often represent incidental ﬁndings in
symptomatic patients. They can also be detected during investiga-
ions for mesenteric ischaemia or in the acute setting due to rupture
1]. Management options include radiologically guided endovascu-
ar repair or surgery, with the latter being reserved for those that
re not amenable to an endovascular approach [2].
Abbreviations: IPDA, inferior pancreatico-duodenal artery; PTFE, polyte-
raﬂuoroethylene; ceCT, contrast enhanced computerised tomography; HPB,
epato-pancreato-biliary; MDT, multidisciplinary team; GDA, gastroduodenal
rtery; SMA, superior mesenteric artery; HA, hepatic artery.
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ttp://dx.doi.org/10.1016/j.ijscr.2016.09.035
210-2612/Crown Copyright © 2016 Published by Elsevier Ltd on behalf of IJS Publishin
reativecommons.org/licenses/by-nc-nd/4.0/).).
We present a case of a surgical repair of an IPDA aneurysm with
the use of a supra-coeliac aorto-hepatic bypass with polytetraﬂu-
oroethylene (PTFE) graft, following a failed initial attempt at an
endovascular repair.
2. Presentation of case
A 75 year old female, who was  under investigation for night
sweats, was referred to our team with an incidental ﬁnding of a
19 mm  fusiform IPDA aneurysm, detected on triple phase contrast
enhanced computerised tomography (ceCT) of the abdomen and
pelvis (Fig. 1). Concurrent coeliac axis occlusion and collateralisa-
tion of the arterial inﬂow to the liver via the IPDA aneurysm was
also noted. The patient’s medical history was only signiﬁcant for
hypertension and hypercholesterolaemia under medical manage-
ment.After discussion in the hepato-pancreato-biliary (HPB) multi-
disciplinary team (MDT) meeting, an urgent angiography followed
by stenting or embolization of the aneurysm was favoured. Dur-
ing the procedure the aneurysm was identiﬁed arising from the
g Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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teric artery (SMA) branches. The subsequent MDT  decision was toFig. 1. ceCT illustrating the 19 mm IPDA aneurysm.
PDA at the level of a division of the vessel into two branches,
ne of which anastomosed with the gastroduodenal artery (GDA)
Fig. 2). As there was no suitable aneurysm neck to undergo liq-
id embolization, this was performed with multiple interlocking
oils (Fig. 3). There were no complications following the procedure
nd the patient was discharged after 2 days. A follow up ceCT one
onth later identiﬁed that the aneurysm was still partially arteri-lised. A second endovascular approach was deemed inappropriate
y the interventional radiology team due to the complex anatomy
nd the risks of non targeted embolization of other superior mesen-
Fig. 2. IPDA aneurysm present atFig. 3. Microcatheter coil embolization of the IPDA aneurysm.proceed with an elective surgical repair due to the risk of rupture.
The procedure was  performed with the patient in the supine
position through a Mercedes Benz incision. After Kocherisation of
 the junction of its division.
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gFig. 4. ceCT imaging 2 months post operatively indicating patent graft.
he duodenum and hilar dissection, the IPDA, hepatic artery (HA)
nd GDA were identiﬁed and dissected free. Trial clamping of the
PDA substantially reduced liver arterial inﬂow, indicating the sig-
iﬁcance of the collateralised retrograde ﬂow through the GDA.
herefore, further dissection of the supra-coeliac aorta was per-
ormed in preparation for an aorto-hepatic conduit if required. The
rigin of the SMA  was dissected and, after obtaining proximal and
istal control, the IPDA aneurysm was completely excised with
igation of the IPDA main trunk and any feeding branches. Sub-
equently, no pulse was  palpable in the HA despite a weak arterial
ow in the GDA identiﬁed on intraoperative ultrasound Doppler.
herefore, the decision was made to proceed with an aorto-hepatic
onduit. After administration of 5000 units of heparin, the HA was
ivided proximally to the GDA (to maintain any additional retro-
rade ﬂow to the liver) and a 6 mm (PTFE) graft was  used to form
 conduit from the supra-coeliac aorta. At the end of the proce-
ure excellent arterial ﬂow was demonstrated. The patient was
ommenced on antiplatelet therapy with aspirin and discharged
fter an 8-days uneventful hospital stay. The patient was well dur-
ng clinic follow-up 2 months post-operatively with a patent graft
n ceCT imaging (Fig. 4) and normal liver function tests. Histology
f the aneurysm showed evidence of hypertensive changes with
brous sclerosis and intimal atheroma.
. Discussion
Aneurysms of the pancreatico-duodenal arterial arcades are a
ommonly encountered problem in HPB surgery and their patho-
ogical causes include: trauma, surgery, endoscopic retrograde
holangiopancreatography, pancreatitis and more rarely systemic
asculitis [1]. However, IPDA aneurysms are rare and commonly
ssociated with coeliac axis stenosis or occlusion due to atheroscle-
osis, thrombosis or median arcuate ligament syndrome [1,3,4].
ssociation with SMA  stenosis has also been described [5]. The
athophysiology of IPDA aneurysms is thought to be related
o increased collateral ﬂow through the pancreatico-duodenal
rcades with subsequent local hypertension, leading to the devel-
pment of true aneurysms, that can be single or multiple in nature
1]. The risk of rupture may  be lower than reported in the litera-
ure, however follow up of untreated aneurysms is advisable [6].
he reported cases do not indicate any relation between the size of
he aneurysm and risk of rupture [1,7] and given the high mortality
f greater than 50% with ruptured aneurysms [7,8] intervention is
ndicated in all detected cases.
Management options for IPDA aneurysms include radiologically
uided endovascular approach or surgical repair. The former is thePEN  ACCESS
gery Case Reports 28 (2016) 131–134 133
preferred option in both elective and emergency settings, as it is less
invasive and considered to have less associated morbidity and mor-
tality [1]. Stenting or embolization of the aneurysm may  both be
possible depending on the: anatomy, size and neck of the aneurysm.
Surgical repair is most commonly performed in cases that are not
amenable to or after failed endovascular approach [2]. Possible sur-
gical approaches include the in situ repair of the aneurysm with the
use of a graft or the excision of the aneurysm. In any case, optimi-
sation of the hepatic arterial inﬂow may  be contemplated in cases
of severe coeliac or HA stenosis or occlusion with signiﬁcant retro-
grade ﬂow through the IPDA. Stenting of the stenosed vessel is the
preferred option [9], but may  not always be possible, as for exam-
ple in cases of complete occlusion. Direct anastomosis of the IPDA
to the SMA  has been described [10], but adequate vessel length is
a prerequisite. Another option is the formation of a conduit to the
HA from either the aorta [11,12] or the iliac arteries [13].
In our case, surgical management of the aneurysm was decided
after a failed endovascular approach. Coeliac stenting was not pos-
sible due to the complete occlusion of the coeliac axis. A conduit
between the origin of the SMA  and the distal end of the IPDA was
not preferred due to the lack of available length of IPDA. This sur-
gical approach may  also carry additional risks due to the small
calibre of the arterial anastomosis, the anatomical position of the
SMA  behind the pancreas and the risk of small bowel ischaemia
in cases of propagating graft thrombosis. Therefore, excision of the
IPDA aneurysm with supra-coeliac aorto-hepatic graft placement
to maintain adequate liver inﬂow was  performed.
In the management of IPDA aneurysms, caution must be main-
tained to preserve optimal hepatic arterial inﬂow in the case of
concurrent coeliac axis stenosis. Surgical excision with bypass
grafting represents a satisfactory management option in patients
where interventional approaches have failed or are not appropriate.
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